Introduction
Children born after IVF/ICSI are known to have an increased risk of adverse perinatal outcomes, such as low birthweight, compared to children born after natural conception (NC) (Jackson et al., 2004; Bergh and Wennerholm, 2012; Pinborg et al., 2013) . Barker (2006) found that birthweight is strongly and inversely associated with the risk of cardiovascular diseases and diabetes at adult age over the whole spectrum of birthweights. The Barker hypothesis was further developed into the Developmental Origin of Health and Disease (DOHaD) hypothesis, which states that lower birthweight and poor perinatal outcome can affect postnatal growth, glucose metabolism, fat distribution and vascular function (Barker, 1999; Feuer and Rinaudo, 2012) . The exposure to an adverse environment in utero may induce structural and functional adaptations that have an effect later in life. Whereas the foetal period is a critically sensitive time, it is most likely that the embryonic period is at least as precarious. A corrected difference of 112 g in birthweight between two embryo culture media was observed in children born after IVF/ICSI, when the two media were used alternatingly for successive IVF/ICSI attempts (Dumoulin et al., 2010) .
There is growing evidence that culture medium can affect birthweight of children born after ART (Zandstra et al., 2015) . Although not all culture media comparisons show differences in birthweight (Vergouw et al., 2012; Lin et al., 2013) , probably depending on the differences in composition of the media that are compared, several studies found significant effects of culture medium on birthweight (Dumoulin et al., 2010; Eskild et al., 2013; Zhu et al., 2014) . At that time, a definitive conclusion on whether culture medium could affect outcome of IVF children was not yet available since most studies had several methodological limitations such as small sample sizes and retrospective designs. In 2016, we published the results of a multicenter randomized clinical trial, where we confirmed the potential of culture medium to affect birthweight. Children born after embryo culture in Vitrolife G5 culture medium weighted 158 g less compared to children born after culture in human tubal fluid (HTF, Quinn) culture medium, which was a significant difference (Kleijkers et al., 2016) . Also from animal studies it is clear that in vitro culture of the embryos, as part of the IVF procedure, might influence developmental programming during a very early stage of development (Watkins et al., 2007; Market-Velker et al., 2010; Zandstra et al., 2015) . Several factors might play a role in the observed differences, including the presence of serum and the protein source that was used, and ammonium ion accumulation during culture (Morbeck et al., 2014; Fleming et al., 2018) .
In humans, research on long-term health effects of in vitro embryo culture is scarce. The only study reporting on effects of culture medium on postnatal growth is a follow-up study of our first cohort (Dumoulin et al., 2010) , showing that the differences in birthweight persisted at least up to 2 years of age (Kleijkers et al., 2014) .
Some studies compared birthweight and weight during childhood, between IVF/ICSI children and naturally conceived controls and found that the birthweight difference disappeared at 4-5 years depending on the follow-up time. This is suggestive of 'catch up growth' (Basatemur et al., 2010; Woldringh et al., 2011; Bay et al., 2014) . Other studies comparing IVF/ICSI children and children born after NC found that, besides lower birthweight, IVF children also had higher systolic and diastolic blood pressure levels, higher fasting glucose levels, a higher percentage of peripheral body fat, altered body composition and altered endothelial function (Belva et al., 2007; Ceelen et al., 2007 Ceelen et al., , 2009 Sakka et al., 2010; Scherrer et al., 2012; Chen et al., 2014) . The altered body composition might be a gender specific effect, as Belva et al. (2012) found similar results only in girls and not in boys born after ICSI at 14 years of age. It is still not clear which part of the IVF treatment is responsible for the observed differences in postnatal development. In our review on the association between culture medium and birthweight published in 2015, we elaborate on other possible causes for the observed differences in birthweight, including patient characteristics, fresh versus frozen embryo transfer and stimulation protocols (Zandstra et al., 2015) . These might also play a role in postnatal development.
In animal studies, culture media can irreversibly affect long-term postnatal development, growth and physiology with changes in blood pressure, glucose metabolism and altered behaviour, besides significant changes in birthweight (Watkins et al., 2007) . Scott et al. compared the outcome of mice born after ART (IVF/ICSI) with naturally conceived controls. They found glucose and insulin metabolism to be impaired in ART mice with significant differences in clearance of glucose after a bolus was administered. Furthermore the males required more insulin to clear the bolus (Scott et al., 2010) .
Further follow-up of our initial cohort showed that the growth difference between the two culture medium groups was already present at a gestational age of 20 weeks (Nelissen et al., 2013) . Evaluating possible association of culture medium with growth and cardiovascular health in human is extremely valuable, since knowledge about effects of culture conditions on long-term health of children born after IVF/ ICSI is scarce. The aim of our current study is therefore to investigate the long-term effects of culture medium on growth and body composition and cardiovascular development of 9-year-old children born after IVF/ICSI by extending the follow-up period of the children from our before mentioned culture medium study.
Materials and Methods

Study design
In this prospective observational cohort study, parents of all singletons from our first culture medium study (Dumoulin et al., 2010) were approached, after the ninth birthday of their child, to participate in a follow-up study (MEDIUM-KIDS). Children resulting from a twin pregnancy were excluded from the study. It concerned all singletons born after fresh embryo transfer of cleavage stage embryos resulting from an IVF/ ICSI treatment in our laboratory between July 2003 and December 2006, when two culture media (either G1 version 3 (Vitrolife AB, Goteborg, Sweden) or K-SICM (Cook Medical, Brisbane, Australia)) were used in alternate IVF/ICSI attempts. This protocol was strictly adhered to. The media from both suppliers were ready to use and supplemented with 5 mg/mL human serum albumin. Except for the media, all other IVF procedures (clinical as well as laboratory) were similar in both groups. Detailed information on ovarian stimulation, fertilization, culture and embryo characteristics has been described previously (Dumoulin et al., 2010) .
Ethical approval
The study was registered in the Dutch Trial register (trial number NTR4220) and the local ethics committee approved the study. Both parents of all children gave written informed consent.
Setting
All follow-up measurements were performed between March 2014 and December 2016. Parents and their child were invited to attend our clinic for a single visit, lasting~2.5 h. Two experienced clinicians (H.Z. and B.S.) performed the measurements as a part of the MEDIUM-KIDS study. The researchers as well as the children and their parents were blinded for the culture medium group the child had originally belonged to. Information on possibly confounding factors, such as lifestyle, demographic data and medical history of the child and parents were recorded by means of a questionnaire, completed by the parents at the day of examination.
Outcomes
Growth Height (to the nearest 1 mm) and body weight (to the nearest 100 g) were measured using a stadiometer (DGI 250D, The Netherlands) and scale (Seca 704, Germany) with calibrated electronic scale, while the children were dressed in light trousers and undershirt. From these measurements, BMI was calculated. Height, weight and BMI of the children were compared with the general Dutch population by calculating Standard Deviation Scores (SDS). These scores are calculated based on the value of the individual child, the mean value of a reference population of children of the same age and gender and the SD of the reference population (https:// groeiweb.pgdata.nl/calculator.asp). Reference values for height are derived from the Dutch fifth National Growth Study (2009) in which growth of 12 005 Dutch children aged 0-21 years was measured (Schonbeck et al., 2013) . SD scores for predicted height (target height SDS) of the children were calculated based on the height of both parents using the abovementioned calculator. The reference values for weight and BMI are based on normal weight children from the Dutch Third National Growth study in 1980 (Schönbeck et al., 2011) . For classification of being overweight or obese, the International Obesity Task Force (IOTF) cut-off values were used (Cole and Lobstein, 2012) .
Body composition
Skinfold thickness measurements (triceps, biceps, subscapular and suprailiac) were measured in triplicate on the non-dominant side of the body using a Harpenden skinfold caliper (Baty International, UK). The sum of the four averaged skinfold thicknesses reflects total adiposity. The sum of triceps and biceps skinfolds indicates peripheral adiposity and the sum of the subscapular and suprailiac skinfold is an index for truncal adiposity. The subscapular to triceps skinfold ratio is used as a measure of truncal to peripheral adiposity. Waist and hip circumference were measured using a tape measure and a waist/hip ratio was calculated.
Blood pressure
Systolic and diastolic blood pressures as well as heart rate were measured in triplicate at the non-dominant arm while the child was in a sitting position after a minimum of 30 min rest (lying in a supine position on a bed). It was measured using a calibrated automatic device (Accutorr Plus, Datascope Inc., Montvale, NJ, USA). The mean of these three measurements was used in the analyses. For both systolic and diastolic blood pressure, we calculated SD-scores and percentiles to correct for age, height and gender. These were based on an American reference cohort (National High Blood Pressure Education Program Working Group on High Blood Pressure in Children and Adolescents, 2004) .
Lipids, glucose and insulin level
Blood samples (15 mL) were drawn in the morning at the start of the measurement session after an overnight fast. Fasting plasma glucose was measured using an enzymatic colorimetric assay (Cobas 8000 instrument, Roche Diagnostics, Mannheim, Germany). Fasting insulin was determined in serum using an immunometric assay (XPi instrument, Siemens Medical Solutions Diagnostics, LA). Haemoglobin A1c (HbA1c) was measured in heparin anti-coagulated whole blood by ion exchange chromatography on the BioRad Variant II instrument (Biorad Clinical Diagnostics, CA, USA). Serum thyroid stimulating hormone (TSH) was measured using an electrochemiluminescent immunometric assay (Cobas 8000 instrument, Roche Diagnostics, Mannheim, Germany). Total cholesterol, high-density lipoprotein (HDL) cholesterol, and triglycerides were determined using Enzymatic colorimetric assay (Cobas 8000 instrument, Roche Diagnostics, Mannheim, Germany), low density lipoprotein (LDL) cholesterol was calculated using the Friedewald formula. To compare the blood values of the two culture media groups, a control group of healthy non-IVF children was added. Residual blood stored in our hospitals laboratory was used from children who had their blood tested for several benign reasons not related to TSH or lipid profiles. The blood was stored as surplus blood at −80°C and not thawed before we used it for our analysis. Since it was frozen blood it was only possible to analyse lipid profile and TSH. A computerbased selection of samples of possible eligible children of similar age as our study population (i.e. 9 years) was performed. The medical files of all possibly eligible children were manually screened by one physician (H.Z.) for suitability to be included in the control group. Children who were on medication or who were suffering from diabetes mellitus, morbid obesity, thyroid disorders, cancer, metabolic diseases or other conditions possibly influencing their metabolic profile were excluded. Data were used anonymously and only children whose parents agreed with storage and possible use of the residual blood were analysed. Included children had their blood drawn for example for allergy testing, fractured bones if surgery was needed, screening for benign cases of hair loss (alopecia) or screening for other benign conditions such as fatigue or abdominal pain without a clear cause. If the motive for the blood sample was unclear or if the medical record of the child was not available, the child was excluded.
Endothelial function
Endothelial dysfunction precedes the formation of atheromatous plaques. Evaluation of endothelial function is therefore a valuable indicator for detecting early stages of an adverse cardiovascular profile. Endothelial function was evaluated by means of two measurements: by using laser Doppler Iontophoresis and by using the Glycocheck (www.glycocheck. com). Local microvascular skin blood flow of the palmar side of the forearm was measured using single-point laser-Doppler flowmetry (Periflux 5000 system; Perimed A.B., Sweden) before and after pharmacologically induced vasodilatation. Blood perfusion was recorded in perfusion units (PU), which correlate with the number and velocity of passing blood cells in the microvasculature of the skin. Endothelium-dependent vasodilatation was induced by acetylcholine, which is known to release nitric oxide and prostanoids from the endothelium (Turner et al., 2008) . Endotheliumindependent vasodilatation was induced by nitroprusside, a direct nitric oxide donor (Feelisch, 1998) . Administration of both drugs across the skin was realized by iontophoresis, a technique that uses a weak current to transport substances in ionic form across the skin. The drug delivery electrode was incorporated in the laser-Doppler probe. The study protocol prescribed multiple successive doses resulting in a cumulative dose response curve. For acetylcholine (1% solution, Miochol, Novartis Pharma) seven successive doses were administered with a 60-s interval, and for nitroprusside (A 25 mg/mL nitroprusside-sodium-dihydrate stock solution was diluted using sterile water to make a 0.1% w/v working solution) nine doses with a 90-s interval were used. Administration required 20 s of iontophoresis using a 0.10 mA anodal current (acetylcholine) or a 0.20 mA cathodal current (nitroprusside). For statistical analysis, the average perfusion values in a steady period of at least 30 s without significant movement artefacts were taken at baseline (before administration of the drugs) and at maximum attained perfusion after drug delivery, by use of specially designed software (Perisoft, Perimed A.B., Sweden) (Touwslager et al., 2012a) . All analyses of the laser-Doppler signal were conducted by one experienced researcher (H.Z.). The maximum value was corrected for the baseline value using regression analysis.
Cortisol/cortisone levels
As a marker of chronic stress, cortisol and cortisone levels in hair were analysed. It has been suggested that altered activity of the hypothalamuspituitary-adrenal (HPA) axis leading to the secretion of glucocorticoid hormones may play an important role in the development of metabolic syndrome (Stalder et al., 2013) . Hair strands (~3 mm in diameter) were taken from the posterior vertex region, as close to the scalp as possible. Cortisol concentrations were examined using chromatography, from the 3 cm hair segment closest to the scalp. These parts are assumed to represent cumulative cortisol exposure (and thus HPA activity) over the past 3 months (Sauvé et al., 2007; Meyer and Novak, 2012) . Hair specific characteristics were noted (i.e. washes per week and hair length). A hair sample was taken from all children whose parents consented and who had hair longer than 3 cm.
Statistical analysis
All analyses were conducted in SPSS version 24.0 (IBM-SPSS, Chicago, IL, USA). Histograms, normal Q-Q plots, and box plots were used to visualize distribution of the data. Because all data were within 4SDs from the mean, the linear regression was considered suitable for between-group comparison of continuous variables (Skovlund and Fenstad, 2001) . Differences in categorical outcomes were analysed using logistic regression. Possible confounders (mode of conception (IVF/ICSI), gender of the child, amount of physical exercise of the child and the parents, weight, (duration of) breastfeeding, height and BMI of the parents, level of education of the parents, smoking behaviour of the parents, parity of the mother, family history of cardiac disease, diabetes or hypertension) were controlled for by use of multivariable linear regression. For each outcome measure, only confounders that altered the beta for culture medium >10% in a bivariable analysis were retained and introduced in the multivariable model. In all cases, P-values represent two-sided P-values after correction for confounders using multivariable regression analysis. To compare results of blood samples with the control group, a linear regression analysis was used, using dummy variables to allow for comparison between the three groups. Testing for homogeneity of variances was performed using Levene's test of equality. Differences in baseline characteristics between the participants and non-participants were analysed using a logistic regression analysis. P-values of <0.05 were considered to reflect statistical significance.
Results
A total of 294 singletons were eligible to participate in the study, 126 children born after embryo culture in Cook medium and 168 after culture in Vitrolife medium. Out of the 294 parent couples, nine were lost to follow-up because of living abroad or failure to trace them. Of the remaining 285, a total of 136 (47.7%) parent couples agreed for their child to participate and signed written informed consent; 61 (50.8%) in the Cook group, and 75 (45.5%) in the Vitrolife group. The baseline characteristics at the time of birth of the participating children were comparable to those of the children not participating in the study (see Supplementary Table SI) . Neonatal outcome and baseline characteristics of the participating children were compared between the culture medium groups, showing a difference in birthweight in keeping with the full cohort (Table I) . We also checked for the presence of major or minor congenital abnormalities. A major congenital abnormality was reported in only two children (one mild hip dysplasia and one unilateral duplicated ureter). Baseline characteristics of the parents were compared for the two groups (Table II) . Some small differences were seen in level of education, smoking behaviour, weight and height of the parents. If necessary according to the bivariable analysis, these possible confounders were included in the multivariable analysis.
Age at the day of measurement was 9.5 years (range: 9.1-10.3 years) for the Cook children and 9.5 years (range: 9.1-10.5) for the Vitrolife children. Height, weight and BMI outcomes at 9 years are presented in Table III . Although height was similar between the two groups, weight and BMI and their values corrected for age and gender (SDS) differed significantly. SD scores for height in both Cook (−0.28, SD: 1.20) and Vitrolife (−0.22, SD 0.86) children were close to the target height SDS based on the height of their parents (target height SDS: −0.29, SD: 0.62 for Cook and −0.16, SD: 0.61 for Vitrolife). Weight and BMI of the Cook children was significantly lower than the average weight and BMI of the Vitrolife children. The distribution of values of these outcomes is shown in Fig. 1 . Multivariable regression analysis with correction for potential confounders showed a significant association between culture medium and weight. The adjusted difference in weight and BMI associated with culture medium was 1.58 kg (95% CI: 0.01-3.14] and 0.84 kg/m 2 (95% CI: 0.02-1.67), respectively, with
Vitrolife children being heavier. Based on the IOTF criteria for overweight, 6.6% of the Cook children were classified as being overweight, compared to 18% of the Vitrolife children, however, this difference was not significant (P = 0.095). In the Vitrolife group all four skinfolds were thicker although none statistically significant (Table IV) . Truncal adiposity was significantly higher in the Vitrolife group with an adjusted difference of 3.44 cm (95% CI: 0.27-6.62). In line with these findings, the adjusted waist circumference was 3.21 cm (Table VI) . In both groups SD-scores of blood pressure were close to 0, indicating that the average blood pressures are comparable to the average blood pressures of the reference population. No significant differences were observed for SD-scores between the two groups. The multivariable regression analysis did not show significant association between culture medium and blood pressure values.
Blood samples
After an overnight fast, cholesterol, glucose, insulin, LDL, HDL and triglyceride levels were within the normal ranges for both groups. There were no statistically significant differences between the two groups. TSH (mU/L) did not differ between the groups either. In both groups, only three children had a TSH higher than 5mU/L, all with normal T4 values. This is considered to reflect a subclinical hypothyroidism. The results are shown in Table VI . Results of both culture medium groups were also compared with a control group of healthy non-IVF children.
There was a significant difference in triglyceride levels and HDL levels between both culture media groups and the control group. HDL was significantly lower in the control group and the triglycerides were significantly higher in the control group compared to the IVF/ICSI groups. Also LDL was lower in the Cook group compared to the control group. Results are shown in Supplementary Table SII .
Endothelial function
Endothelial function in the microcirculation was analysed by iontophoresis with maximum perfusion units corrected for the baseline value as a measure for vasodilation capacity; results are shown in Table VII and Supplementary Fig. SI . There were no differences in baseline values between the two groups and between the consecutive measurements (Acetylcholine and Nitroprusside). After correction for confounders in the multivariable regression model, the results remained the same.
Cortisol and cortisone concentration in hair
Both cortisol and cortisone concentrations in the hair samples were comparable for the two groups (Table VIII) . After multivariable regression with correction for possible confounders no significant relation was found between culture medium and cortisol or cortisone levels (Cortisol: adj. beta −1. 
Discussion
The results of our study suggest that culture medium affects weight, BMI and body composition of IVF children at the age of 9 years. This includes waist circumference, waist/hip ratio and truncal adiposity. After correction for confounders, the association with culture medium persists. The difference in height, present at 2 years of age (Kleijkers et al., 2014) was no longer present at 9 years, which indicates different growth trajectories for the two groups. No significant differences in cardiovascular parameters were seen. Could it be possible to relate the differences found in anthropometric parameters between both media groups to differences in the composition of the media used in our study? It is important to realize that both types of media have not been marketed for some time and the exact composition is not publicly available. Both manufacturers provide information in their product inserts about the composition of the media in terms of which constituents are present, but do not state the exact concentration. However, this information in product inserts and Adjusted beta reflects the effect size and direction of the association of culture medium with the parameter [95% CI]. c Adjusted using a multivariable regression model for potential confounders having a > 10% effect on adjusted beta for culture medium in a bivariable model. certificates of analysis, as well as chemical analysis that were performed in our hospital at that time indicate that there may be both similarities and differences. Both media are so-called sequential media types designed specifically for IVF and embryo culture. The most important differences in the media compositions are the osmolality (254 ± 5 mOsm/kg in the Vitrolife medium and 285-295 ± 5 mOsm/ kg in the Cook medium), the presence of hyaluronan only in the Vitrolife medium, glucose content (0.5 mM/L in the Vitrolife medium and no glucose at all in the Cook medium), and different lactate and pyruvate content resulting in a higher lactate/pyruvate ratio in the Vitrolife medium as compared to the Cook medium. It has been shown that changing the lactate/pyruvate ratio in the culture medium during the pronuclear stage can result in different postnatal growth rates in the mouse (Banrezes et al., 2011) . Also the type of glutamine differed between the two culture media. The version of the Cook medium that was used in our study in the period of 2003-2006 contained, according to the product insert, the free L-glutamine which is known to decompose spontaneously, releasing ammonium, as opposed to Vitrolife medium that contained the more stable dipeptide alanyl-glutamine (Kleijkers et al., 2016) . Several studies in animal models have shown that ammonium has a negative effect on foetal development (Zander et al., 2006) . Finally, the media from both suppliers were supplemented with 5 mg/mL human serum albumin. This is important, since it is known that different protein supplements used for human clinical embryo culture can possibly influence embryo development mice (Morbeck et al., 2014) . It will be clear that with all these differences between the two culture media that were used in our study, some of which have been shown to affect foetal development and even postnatal development, it is not possible to pinpoint the differences found between both media groups to specific differences in the composition of the media used in our study.
Effects of fertility treatments on growth have been reported before. A study by Bay et al. (2014) analysed birthweight and weight at the age of 5 years in children born after fertility treatment and found a significantly lower birthweight in the children born after ART if compared to NC. However at the age of 5 years no significant differences were observed between the groups. Another study by Basatemur et al. (2010) did not find any differences in growth and weight when comparing IVF/ICSI children from birth until 12 years of age with naturally conceived matched controls.
The increased weight in the children from the Vitrolife group compared to Cook is likely to be explained by an increase in adipose tissue mass, as this group had a higher truncal adiposity and waist circumference. This suggestion is in line with the findings of Ceelen and co-workers, who reported earlier that IVF could affect body composition. They found that children born after IVF have more peripheral body fat than children from subfertile couples who conceived naturally, suggesting that body fat distribution might be disturbed not only by the patient characteristics, but also by the techniques used in IVF (Ceelen et al., 2007 (Ceelen et al., , 2009 ).
Blood pressure values were compared with an American reference (non-IVF) cohort by calculating percentiles and SD-scores (National High Blood Pressure Education Program Working Group on High Blood Pressure in Children and Adolescents, 2004) . The average SDscores in both culture medium groups were around the average of the reference population (zero) and no significant differences between the culture medium groups were observed. Our findings are in agreement with a recent study by Kuiper et al. (2017) who found that cardiovascular development (blood pressure and anthropometrics) for conventional IVF with hyperstimulation compared to IVF in the modified natural cycle and spontaneously conceived children at 9 years of age was comparable (Kuiper et al., 2017) . Several other studies found differences in blood pressure in children born after IVF if compared with children born after NC ( et al., 2010; Guo et al., 2017) . The fact that we do not see a difference in blood pressure between our IVF groups and the reference population might indicate the inferior quality of a general reference population in comparison to a properly matched control group or a control group using different IVF protocols. Nevertheless, our results indicate that the blood pressure differences seen at early ages in other studies are not necessarily caused by the culture medium.
In our study we did not find differences in any of the blood sample measurements between the two culture medium groups at 9 years of age. Also, all values were within the normal ranges, which is reassuring for now. In a study by Pontesilli et al. (2015) significantly higher (although all within the normal ranges) fasting glucose levels at 5-6 years of age were found if IVF/ICSI and ovulation induction cycles were compared to NC cycles from fertile parents. They found an average value of 4.7 mmol/L for fasting glucose in the IVF/ICSI children, which was the same as in our study. No difference was observed if children born after NC from fertile parents were compared to children born after NC from subfertile parents (Pontesilli et al., 2015) , suggesting that treatment factors associated with ART rather than patient factors are responsible for the observed differences.
In our study, we did find significant differences in HDL, LDL and triglyceride levels between the control group of healthy non-IVF children Adjusted beta reflects the effect size and direction of the association of culture medium with the parameter [95% CI]. c Adjusted when necessary (>10% effect on adjusted beta for culture medium) for relevant confounders using a multivariable regression model. Adjusted beta reflects the effect size and direction of the association of culture medium with the parameter [95% CI]. c Adjusted when necessary (>10% effect on adjusted beta for culture medium) for relevant confounders using a multivariable regression model.
(i) Gender of the child, height of the child, smoking behaviour of father and mother, family history of hypertension or cardiac disease of father and mother, level of education of father and mother. (ii) Gender of the child, smoking behaviour of father and mother, level of education of father and mother. (iii) Gender of the child, smoking behaviour of father and mother, level of education of mother, family history of hypertension of cardiac disease of mother. and the two culture medium groups, with HDL levels being lower, LDL levels higher and triglyceride levels being higher in the control group. This might suggest a slightly favourable lipid profile in the IVF/ ICSI group, however, this was not confirmed by the other lipid measurements and total cholesterol level. Comparable results were presented in a study showing that children born after IVF with fresh embryo transfer had more favourable lipid profiles than the frozen embryo transfer group and the naturally conceived controls (Green et al., 2013) . Also, in our study all levels were within the normal ranges. Also, this was an uncorrected analysis since information on confounding factors was not available for our control group. Most likely the differences in HDL and triglycerides concern a chance event that does not hold clinical relevance, however further research is necessary on this topic. TSH levels were normal for almost all IVF/ICSI Adjusted beta reflects the effect size and direction of the association of culture medium with the parameter [95% CI]. c Adjusted when necessary (>10% effect on adjusted beta for culture medium) for relevant confounders using a multivariable regression model. Adjusted beta reflects the effect size and direction of the association of culture medium with the parameter [95% CI]. e Adjusted when necessary (>10% effect on adjusted beta for culture medium) for relevant confounders using a multivariable regression model. Adjusted beta reflects the effect size and direction of the association of culture medium with the parameter [95% CI]. c Adjusted when necessary (>10% effect on adjusted Beta for culture medium) for relevant confounders using a multivariable regression model. children and were comparable to the non-IVF control group. This was in contrast with findings from several other studies where elevated TSH levels were observed in IVF children if compared to NC children (Onal et al., 2012; Lv et al., 2014) .
As expected, based on several other studies, the results of endothelial function analysis using iontophoresis showed a wide variance in the observed values. Despite the wide variance in observations, a high reproducibility is reported, resulting in valuable information on microcirculation reactivity (Cracowski et al., 2006) . The reproducibility of our baseline data between both arms was good. Both baseline and maximum values were comparable to data from other studies (Touwslager et al., 2012a,b) . In our study group there were no significant differences between the two groups. Earlier, it has been reported that birthweight and also growth in the first month of life was inversily correlated with endothelial function (Singhal and Lucas, 2004; Touwslager et al., 2012a) . However, in our study groups, which differed in birthweight, no significant differences were seen at the age of 9 years.
The strength of our study is the alternating allocation of culture media. Although not as perfect as randomization, this is the oldest cohort of children where culture medium was allocated alternatingly and used in a blinded setting, in the same period, with all other conditions identical. Also, the current study was performed in a standardized way by two experienced investigators who were blinded-as were the children and their parents-for the culture medium group the child belonged to. However, this study also has limitations. One of the limitations is the relatively low participation rate of 47.7%, although characteristics at the time of the IVF treatment of participants and non-participants were similar. Since we had no permission to contact the non-participants, it was not possible to determine whether all baseline characteristics were still the same at the time of measurement. With the current number of participants we were able to rule out differences as little as 3 mmHg in systolic and diastolic blood pressures. It is questionable whether a smaller difference would have any clinical relevance.
Our study suggests that at 9 years of age, children who, as an embryo, were cultured in Vitrolife culture medium have a significantly higher weight, BMI, waist circumference, waist/hip ratio and truncal adiposity compared to the children who as an embryo were cultured in Cook culture medium. It is not yet clear which of the groups is to be considered the healthiest or which of the groups will have a greater chance of developing (cardiovascular) disease in later life. Therefore it is not possible to state which medium should be preferred. However the observed differences may predispose to future (cardiovascular) health risks, although the observations in our study give no cause for concern at this moment. Since weight and body composition do differ between the groups it is important that long-term health will be closely monitored.
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